Pemetrexed acts as an antimyeloma agent by provoking cell cycle blockade and apoptosis.
Multiple myeloma (MM) is a malignancy of terminally differentiated B lymphocytes, characterized by accumulation of a monotypic plasma cell population in the bone marrow, monoclonal immunoglobulin in serum and/or urine and osteolytic lesions. Despite recent advances in the treatment, MM remains an incurable disease. This calls for an effort to develop novel therapeutics in order to eradicate the disease. Here we have evaluated the potential antimyeloma action of Pemetrexed, an antifolate drug that has shown promising results in other neoplastic diseases. Pemetrexed had a potent antimyeloma effect on cell lines sensitive and resistant to conventional therapeutic agents, and was also efficient on fresh cells from patients and in a murine MM model. Furthermore, Pemetrexed abrogated the protective action on MM cell death of several growth factors produced by the bone marrow microenvironment. Mechanistic studies indicated that Pemetrexed provoked this action by a combined effect that included cell cycle blockade, probably by p21 upregulation, and induction of apoptosis through caspase-dependent and -independent mechanisms. These data, together with the fact that Pemetrexed is already licensed for the therapy of other neoplastic diseases, opens the possibility for the inclusion of Pemetrexed in the therapeutic armamentarium to battle MM.